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Fig. 1 Effect of methanol on retention volumes

of strong acid anion (Cl-), F-, and very
weak acid anion (HCO;-)

Sample concentration : 10 ppm; Injection volume :
1ml; Column : Glass-jacketed column packed with
cation exchange resin (H*-form); Column dimension :
9mm i.d.X550mm long; Column temp. : 30°C;
Eluent flow rate : 1 ml/min; (1) CI-, (2) F-, (8)
HCO;-
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Fig. 2 Ion-exclusion chromatograms of Cl-, F-,

and HCO3;~ by elution with 40 %(v/v)
methanol-water

(A) Flow coulometric detector (FCD), (B) Conducto-
metric detector (COND); (1) CI-, (2) F-, (3)
HCO3-, (4) Water in sample solution; The other
chromatographic conditions are the same as in Fig. 1.
The electrolytic curent generated by the electrochemical
reaction of H* jon from the acid and p-benzoquinone
was recorded as the voltage with a registor (100 Q).
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Fig. 3 Effect of methanol on detector responses

of Cl-, F-, and HCO;-

Concentration of anions: 10ppm; (1) Cl-, (2) F-,
(3) HCO3~; O FCD, @ COND; The other chroma-

tographic conditions are the same as in Fig. 1.
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Fig. 4 Calibration graph for F- obtained with
FCD and COND

O FCD, @ COND; The other chromatographic con-
ditions are the same as in Fig. 2.
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Fig. 5 Ion-exclusion chromatogram of wastewater
from aluminum refinery works

Detector : FCD; (1) Strong acid anions, (2) F-,
(3) HCO3~, (4) Water in sample solution; The other
chromatographic conditions are the same as in Fig. 2.
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Table 1 Determination of F- in several actual
samples and recovery tests by ion-
exclusion chromatographyt

- - F- recovery

Sample B R
PP (ppm) (%)
Wastewater from none 0 — —
electroplating works 5.0 5.0 5.0 100
10.0 9.9 9.9 99
15.0 15.0 15.0 100
Wastewater from none 0.3 —_ —
electroplating works 5.0 5.8 5.0 100
10.0 10.1 9.8 98
15.0 15.3 15.0 100
Wastewater from none 10.5 - —
aluminum refinery 5.0 15.4 4.9 98
works 10.0 20.7 10.2 102
15.0 25.8 15.3 102

1 Determined with the FCD
x [N
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Determination of fluoride ion in metal industry
wastewaters by ion-exclusion chromatography
with coulometric detection. Kazuhiko Tanaxka
(Government Industrial Research Institute, Nagoya,
1-1, Hirate-machi, Kita-ku, Nagoya-shi, Aichi)

The ion-exclusion chromatography with a cation
exchange resin (H+-form) using methanol-water
mixture as an eluent was investigated for the determi-
nation of F~ in several metal industry wastewaters.
Fluoride ion eluted from the column was monitored
with conductometric detector (COND) and flow
coulometric detector (FCD) based on the electro-
chemical reaction of H+ ion from HF with p-benzo-
quinone at a constant applied potential (4-0.45V us.
Ag-Agl). The retention volume (Vy) of F- increased
with increasing the concentration of methanol in the
eluent, and that of very weak acid anion (HCO;-)
decreased. Furthermore, the Vi of strong acid anion
(Cl-) did not vary and corresponded to the column
void volume. Thus, quantitative separation of F-
from Cl- and HCO;- was accomplished by elution
with 40 9, (v/v) methanol-water. The COND responses
of Cl-, F-, and HCO3~ remarkably decreased with
increasing the concentration of methanol. The FCD
responses of Cl-, F-,-and HCO;~ did not remarkably
decrease in comparison with the results obtained with
the COND under the same elution conditions. This
is most striking characteristics of the FCD. The cali-
bration graph for F- obtained with the COND showed
a nonlinear because of low dissociation at higher
concentrations. However, the good linear relationship
was obtained under the concentration range (5~100)
ppm of F- with the FCD. Therefore, it is recom-
mended to use the FCD in this method. The present
method was applied to the determination of F-~ in
several actual samples with satisfactory results.
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